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112TCE
12DCE
12 DCLE
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13DNB
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24DCLP
24D
24DNT
26DNT
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ACET
ACLDAN
AG
ANAPNE
ANTRC

B2EHP

BBFANT
BBZP

BE
BGHIPY
BKFANT

C-10
C21

CA
CCL3F
CD
CH2CL2
CHCL3
CHRY
CL
CL6BZ
CR

DMP
DNBP
ENDRN
ETC6H5
FANT

FLRENE
FURANS
GCLDAN
HG

HPCDD
HPCDF
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1,2,4-Trichlorobenzene
1,1,2-Trichloroethane 2
1,2-Dichloroethenes/1,2-dichloroethylenes (cis and trans isomers)
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1,3,5-Trinitrobenzene
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2-(1-Methylethyl) napthalene
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2,4-Dichlorophenoxyacetic acid
2,4-Dinitrotoluene
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2-(1-Methylethyl) naphthalene
4-Methylphenol/4-cresol
Acetone -
alpha-Chlordane
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bis (2-Ethylhexyl) phthalate
Barium
Benzo (A) anthracene
Benzo (A) pyrene
Benzo (B) fluoranthene
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llium
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Iron
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Dibenzofurans - nonspecific
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EXECUTIVE SUMMARY

Under the terms of Corrective Action Permit UT3213820894 signed on January 7, 1991, the
State of Utah, Department of Environmental Quality is requiring the Tooele Army Depot
(TEAD) to conduct corrective action investigations at 46 solid waste management units
(SWMUs) at the north area of TEAD (TEAD-N). For regulatory purposes, the 46 SWMUs
were divided into three groups for environmental investigation and potential remediation.
Two of the groups (the SWMUs with known releases and suspected releases) are being
administered under the requirements of RCRA while the third group is being administered
under CERCLA under a Federal Facility Agreement.

The 20 SWMUs suspected of having released hazardous waste or contaminants to the
environment are the subject of this Phase I RCRA Facility Investigation (RFI). The objective
of the Phase I RF1 is to determine the presence or absence of environmental contamination at
each of the suspected releases SWMUSs and to recommend either additional investigations or
no further action.

TEAD-N is located in the Tooele valley about 35 miles southwest of Salt Lake City, Utah,
and immediately west of Tooele, Utah. The primary activities conducted at TEAD-N are
rebuilding and storing military vehicles and equipment and storing conventional munitions.
Hazardous wastes or constituents have been handled, treated, or disposed of at numerous
locations around TEAD-N. Wastes generated inciude dust and ash with elevated metals and
organic compounds from incinerating munitions and packaging materials, ash and debris
containing elevated metals and explosives from open burning and open detonation of
propellants and munitions in unlined disposal pits, and used sand blast media, used motor
oil, and waste solvents from vehicle maintenance activities. In addition to these process-
specific waste streams, elevated levels of pesticides, metals, and organic compounds are aiso
present in areas where pesticide residues, boiler blowdown water, industrial waste water,
and bulk wastes are handled or were discharged.

Field sampling investigations were conducted at 17 of the 20 suspected releases SWMUsSs to
determine if treatment, storage, or disposal of hazardous wastes or constituents have
released contaminants to the environment. No sampling activities were conducted at three
SWMUs where records of past waste management practices and ongoing waste management
practices and controls indicate that there has been adequate protection against releases from
these facilities. At the 17 SWMUSs where field sampling was conducted, a total of 606 soil
samples, 12 sediment samples, 12 groundwater samples, and seven surface water samples
were collected to determine if contaminants had been released to the environment. In
addition, 17 background soil samples were collected to evaluate the concentrations of
naturally-occurring metals and other compounds.

Based on the records reviews and sampling results, no further action is recommended at the
three SWMUSs where there were no indications of a contaminant release and proper waste
management techniques were on-going. By contrast, the sampling programs detected
contaminants above background at the 17 suspected releases SWMUs included in the Phase I
sampling program. Contaminants detected frequently consist of metals above background,
volatile organic compounds, and semivolatile organic compounds. Pesticides, petroleum
hydrocarbons, and explosives were also detected at several SWMUs. Phase II investigations,
including risk assessments, are recommended for 16 of the 17 SWMUs where contaminants
were detected. Although contamination was detected at SWMU 27, no further action under
RCRA Corrective Action is recommended here as the contaminants detected pose no current
risks and additional sampling and risk assessment will be conducted in the future as part of
RCRA closure of this facility. Currently, there are sufficient data available to support the
risk assessments at 6 of the 16 SWMUs recommended for risk assessments. Additional
sampling is recommended at 10 of the 16 SWMUSs to provide the additional data needed to
support the risk assessments.
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1.0 INTRODUCTION

1.0.0.1. This report summarizes the findings of the Phase I Resource Conservation and
Recovery Act (RCRA) facility investigation (RFI) conducted at 20 solid waste management
units (SWMUs) at the Tooele Army Depot, North Area, Utah (TEAD-N). Site
characterization studies of TEAD-N have been conducted by the Army and its consultants
since 1979 to determine the nature and extent of contamination resulting from the storage,
treatment, and disposal of hazardous waste and hazardous waste constituents at various
locations on the Depot. Most of the information contained in this report was generated
during the Phase I RF] investigations conducted during the summer of 1992 by Montgomery
Watson (Montgomery) (formerly James M. Montgomery, Consulting Engineers, Inc. (JMM))
and its subcontractors. Supplemental information contained in this report was taken from
previous environmental investigations.

1.0.0.2. The RFI is being conducted by the U.S. Army Environmental Center (USAEC)
(formerly the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA)) and its
contractors on behalf of TEAD. Montgomery's work is being performed under Task Order
0004 of Contract DAAA-15-90-D-0011.

1.1 REGULATORY BACKGROUND

1.1.0.1. After groundwater contaminated from disposal of hazardous wastes at TEAD-N
was discovered, a consent decree was issued in 1986 to TEAD by the United States District
Court for the District of Utah. The terms required that TEAD conduct an assessment of the
groundwater quality, close an industrial wastewater lagoon and associated wastewater
ditches, develop groundwater cleanup levels, and prepare a Corrective Action Plan
addressing remediation of contaminated groundwater. The terms of the Corrective Action
Plan are specified in a Corrective Action Permit signed by the Utah Department of
Environmental Quality (formerly the Department of Health) and TEAD on January 7, 1991.
In addition to requiring a clean up of the groundwater, Module VII of the Corrective Action
Permit requires that TEAD conduct corrective action investigations of 46 SWMUs at TEAD-
N. UDEQ and EPA divided the 46 SWMUs into three groups to implement the permit.
Nine of the SWMUs known to have released contaminants to the environment comprise one
group. Twenty SWMUSs suspected of having released contaminants were placed in another
group, and the remaining 17 SWMUs that make up the third group are included in a
Federal Facility Agreement between the State of Utah, EPA and TEAD. The twenty
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SWMUs suspected of having released hazardous waste or hazardous waste constituents to
the environment are the subject of this Phase I RFI.

1.2 PHASE I RFI OBJECTIVE, PURPOSE, AND SCOPE

1.2.0.1. Objective and Purpose. As stated in the corrective action permit, the objective
of the Phase I RCRA Facility Investigation is to document a release or absence of a release
of hazardous waste or hazardous waste constituents from each SWMU. To meet this
objective, the purpose of the Phase I RFI report is to evaluate all the available background
and environmental information available for each of the 20 suspected releases SWMUs,
determine if a release of hazardous waste or hazardous waste constituents has occurred,
and prioritize each of the SWMUSs where a release occurred for additional investigation
according to the threat posed to human health and/or the environment. Table 1-1 contains
a summary of the suspected releases SWMUSs included in this investigation.

1.2.0.2. Phase I RFI Scope. According to the terms of Task Order 0004, Montgomery was
requested to conduct a Phase I RFI at each of the 20 SWMUs suspected of releasing
contaminants to the environment. The scope of work for the Phase I RFI consists of three
main elements. First, a comprehensive set of project work plans was prepared. These
included the:

* Project Management Plan (PMP)

¢ Data Collection Quality Assurance Plan (DCQAP)
¢ Health and Safety Plan (HASP)

¢ Data Management Plan (DMP).

The next element was an extensive field investigation in which environmental samples were
collected from 17 of the 20 suspected releases SWMUSs and several facility-wide monitoring
and sampling programs were conducted. The final element in the Phase I RFI is the
preparation of this RCRA Facility Investigation summary report.

1.3 ORGANIZATION OF THIS REPORT

1.3.0.1. The information presented in this report has been organized in accordance with the
Interim Final RCRA Facility Investigation (RFI) Guidance. Volume 1 of the Phase I RFI (this
volume) contains the text sections while volumes 2 and 3 contain the supporting data in
appendices. Volume 1 contains six sections as follows: Section 1.0 is the Introduction,




SWMU

TABLE 1-1

SUSPECTED RELEASES SOLID WASTE

MANAGEMENT UNITS (SWMUs)

Description

General Location

Comment

la

1b

1c

1d

14

19

20

21

Main Demolition Area

Cluster Bomb Detonation

Area

Burn Pad

Trash Burn Pits

Propellant Burn Pans

Sandblast Areas

Sewage Lagoons

AED Demilitarization
Test Facility

AED Deactivation
Furnace Site

Deactivation Furnace
Building

DRMO Storage Yard

SW Corner of TEAD-N

SW Corner of TEAD-N

SW Corner of TEAD-N

SW Corner of TEAD-N

SW Corner of TEAD-N

Maintenance Area

West of Maintenance Area

West of Ordnance Area

West of Ordnance Area

West of Ordnance Area

East Side of Maintenance

Area

Subarea within the Open
Burning/Open Detonation
Areas currently used for open
detonation of munitions

Subarea within the Open
Burning/Open Detonation
Areas. Poorly defined, used
for open detonation of cluster
bomblets in the past

Subarea within the Open
Burning/Open Detonation
Areas. Used for open burning
of propellant in the past

Subarea within the Open
Burning/Open Detonation
Areas. Used to burn and
bury dunnage in the past

Subarea within the Open
Burning/Open Detonation
Areas. Currently used to
burn propellants.

Spent sandblast media
collects in dumpsters at
Buildings 615, 617, and §97.

Receives sanitary sewage
from the administration and
maintenance areas.

Building 1376. Used to test
demilitarization equipment
and techniques.

Buildings 1351, 1352, and

1356. Used to test
deactivation equipment.

Building 1320. Used to
munitions.

Building 2025, Storage
Yards, and Salvage Yard




TABLE 1-1

SUSPECTED RELEASES SOLID WASTE

MANAGEMENT UNITS (SWMUs)

(CONTINUED)

SWMU Description General Location Comment
27 RCRA Container Administration Area Building 528. Used to store
Storage hazardous wastes needing
treatment prior to disposal.
28 90-Day Container South Side of Maintenance Buildings 596 and 585 and
Storage Area Area Open Storage Areas. Used to
store hazardous wastes not
requiring treatment prior to
disposal
29 Drum Storage Areas South Side of Maintenance Satellite Storage
Area Building 576. Currently used
to store hazardous materials
used at TEAD.
34 Pesticide Handling Maintenance Area .Building 518. Used to store,
and Storage Area batch, and load pesticides
and herbicides.
37 Contaminated Waste West of Ordnance Area Building 1325. Permitted to
Processing Plant incinerate PCP-treated
wooden packaging materials.
38 Industrial Wastewater West of Maintenance Area Used to treat wastewater
Treatment Plant from maintenance shops.
39 Solvent Recovery SW Corner of Maintenance Building 600B. Used to
Facility Area recycle solvents.
42 Bomb Wash Out North End of Building 539. Used in the
Building Administration Area past to reclaim small arms
munitions.
43 Container Storage Areas for 18 Igloos in Ordnance Area Igloos B1002, C117, D304,
P999 and Mustard Agent- G308, G1005, J202, C902,
Filled Mortar Round C903, C909, C910, C912,
Storage J102, J104, J110, J201,
J202, K906, and K1007.
44 Tank Storage of South End of Maintenance Formerly located in Building
i Area 620.

Trichloroethylene
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TABLE 1-1
SUSPECTED RELEASES SOLID WASTE

MANAGEMENT UNITS (SWMUs)
(CONTINUED)
g - ]
SWMU Description General Location Comment

45 Stormwater Discharge Area Between Administration Small unlined pond that
and Maintenance Areas receives runoff from the

administration area.
46 Used Oil Dumpsters Various Locations in Buildings 507, 509, 510, 511,
Maintenance Area 522, 602, 607, 611, 619,
620, 621, 637, and 691.
47 Boiler Blowdown Water Several Locations in Buildings 606, 610, and 637.
Maintenance Area

SWMU numbering corresponds to that used in Table 8, Solid Waste Management Units with
Suspected Releases, of Module VII of RCRA Corrective Action Permit UT3213820894 for the Tooele
Army Depot North Area, with the exceptions of SWMU-1d and SWMU-39 which were added to this
list and SWMU-41 which is excluded from this list.




Section 2.0 is a description of the TEAD-N facility, and Section 3.0 is a summary of the
environmental investigations conducted at TEAD-N. Also included in Section 3.0 is an
overview of the Phase ] RFI investigation conducted in support of this project. Section 4.0
presents a discussion of background soil conditions and a discussion of practical
quantitation limits (PQLs) versus the USAEC contract reporting limits (CRLs) and how
they impact the results of this investigation. Section 5.0 contains a contamination
characterization for each SWMU included in this study. Section 6.0 is a summary of the
results and recommendations based on the contamination characterizations. In addition to
raw data, each appendix in Volumes 2 and 3 of this report is prefaced by a brief description
of the types of data and their organization.
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2.0 INSTALLATION DESCRIPTION

2.0.0.1. The following sections present ihe site background and physical setting of
TEAD-N. Included in these sections are discussions of the location, geographic setting,
soils and geology, groundwater and surface water, climate, vegetation, and wildlife of the
TEAD-N area. Most of these topics have been well documented in previous investigations,
particularly in the Groundwater Quality Assessment Engineering Report to the Tooele
Army Depot, Utah, prepared by JMM (JMM, 1988), and the Tooele Army -Depot,
Preliminary Assessment/Site Investigation Final Draft Report, Volume I - North Area,
prepared by EA Engineering, Science and Technology, Inc. (EA, 1988). These reports
assess the regional hydrology, geology, and hydrogeology of the TEAD-N area. Much of
the information in the following sections is taken from the JMM and EA reports.

2.1 LOCATION

2.1.1. Facility Description and History

2.1.1.1. TEAD-N encompasses 24,732 acres in the Tooele Valley in Tooele County, Utah
(Weston, 1990). It is located approximately 17 miles north of the Tooele Army Depot, South
Area (TEAD-S) and 35 miles southwest of Salt Lake City. The Tooele Valley is bounded to
the south by the Stockton Bar and South Mountain, to the west by the Stansbury Mountains, to
the east by the Oquirrh Mountains, and to the north by the Great Salt Lake. The city of
Grantsville is approximately two miles north of TEAD-N, and the city of Tooele is located
immediately to the east. The location of TEAD-N is depicted in Figure 2-1.

2.1.1.2. TEAD-N was established as Tooele Ordnance Depot (TOD) on April 7, 1942, by the
U.S. Army Ordnance Department. During Worid War II, TEAD was a backup depot for
the Stockton Ordnance Depot and Benicia Arsenal, both in California, and eventually
assumed the duties of the Ogden Arsenal (Ogden, Utah). Vehicles, small arms, and other
equipment for export were stored at TEAD. It was redesignated as TEAD-N in August
1962. The developed features of TEAD-N may be grouped into four main areas: (1) the
ammunition storage igloos and magazines, (2) the administrative buildings, (3) the
industrial maintenance area, and (4) the open revetments.

2.1.1.3. The Tooele Army Depot (North and South Area combined) is one of the major

ammunition storage and equipment maintenance installations in the U.S., and supports
other Army installations throughout the western United States. The current mission of
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TEAD-N is to provide installation support to attached organizations and to operate other
facilities, as assigned. Its major functions include the following:

&

Supply, distribute, and store general supplies and ammunition
¢ Store strategic and critical materials

¢ Maintain ammunition and general supplies for TEAD-N

¢ Demilitarize ammunition

¢ Supervise training of assigned units and provide logistical support and
training assistance to U.S. Army Reserves

¢ Design, manufacture, procure, store, and test ammunition equipment
* Repair, maintain, and store military vehicles and other equipment.

2.1.1.4. The operation of several Department of Defense installations, including
TEAD-N, TEAD-S, and Dugway Proving Ground, continues to be the major industry in
Tooele County.

2.12 Description of Surrounding Communities

2.1.2.1. Tooele Valle& is mostly undeveloped, with the exceptions of the cities of
Grantsville (1991 population 4,500) and Tooele (1991 population 13,887) and occasional
residential developments north of Tooele City. The current population of Tooele County is
26,601 (Tooele, 1991). Grantsville is approximately two miles north of the northwest corner
of TEAD-N while Tooele is next to the northeast corner of the Depot. Livestock grazing and
limited cultivation predominate in the valley. Nearby commercial mining activities
consist of the Carr Fork and Bingham Copper Mines located eight to ten miles to the
northeast and east of TEAD-N in the Oquirrh Mountains, and the Barrack Resources
Mercur Mine to the southeast.

2.1.2.2. Except for the City of Tooele, properties immediately adjacent to TEAD-N
boundaries are undeveloped. Properties to the north are used for pasture while properties to
the west and south are used for rangeland grazing. Properties east of TEAD-N consist of a
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combination of residential portions of Tooele and undeveloped rangeland along the lower
western slopes of the Oquirrh Mountains. Several gravel pits are also located southeast of
TEAD-N along SR 36. Except for the southeastern portion (bounded by SR 36), TEAD-N is
bounded on the east by the Union Pacific Railroad right-of-way. The Tooele Municipal
Airport and scattered residential homes are located along the eastern boundary north to SR
112, which forms the northeastern boundary of TEAD-N. The area northeast of SR 112 is
undeveloped except for a construction company and Tooele County Landfill.

22 GEOGRAPHIC SETTING

2.2.0.1. TEAD-N is located in the southern portion of Tooele Valley. Tooele Valley is
bounded on the north by the Great Salt Lake at an elevation of approximately 4,200 feet
above mean sea level (MSL). The eastern border of the valley is the north-south trending
Oquirrh Mountains, which rise sharply from the valley floor at an elevation of
approximately 5,200 feet above MSL to a maximum elevation of 10,350 feet above MSL. The
western border of the Tooele Valley is formed by the Stansbury Mountains, which reach a
maximum elevation of 11,301 feet above MSL. South Mountain, a relatively low-lying,
east-west trending structure, and the Stockton Bar, a Pleistocene feature deposited by Lake
Bonneville at its highest level, bound the valley on the south, sepafating Tooele Valley
from Rush Valley. '

2.2.0.2. Physiography. Tooele Valley is situated in the Lake Bonneville Basin of the
Basin and Range physiographic province, which includes Nevada, western Utah, and
portions of Arizona, California, Oregon, and Idaho. The Lake Bonneville Basin, typical
of Basin and Range physiography, is characterized by alternating, isolated, north-
trending, block-faulted mountains, and intermontane basins flanked by alluvial slopes.

2.2.0.3. Topography. The topography of the Tooele Valley floor is the resuit of coalescing
alluvial fans (bajada) that were formed by debris eroded from the Oquirrh and Stansbury
mountains. These fans were formed during Pleistocene time when a shallow arm of Lake
Bonneville occupied the area, leaving a series of wave-cut benches and gravel bars along
the margins of the valley. The Stockton Bar is the most prominent example of this type of
Lake Bonneville feature.

2.2.04. Surfacial expressions of the influence of Lake Bonneville are present around the

perimeter of the Tooele Valley. Valley topography shows evidence of wave-cut benches and
shoreline erosion. The major lake levels and their dates are as follows (Currey, 1984):




—Jakelevel = __Elevation.. — ___TimePeriod __

¢ Stansbury 4,500 feet above MSL 23,000 to 20,000 years ago
* Bonneville 5,090 feet above MSL 16,000 to 14,500 years ago
* Provo 4,740 feet above MSL 14,500 to 13,500 years ago
¢  Gilbert 4,250 feet above MSL 11,000 to 10,000 years ago

2.2.0.8. Since TEAD-N occupies the central portion of the Tooele Valley, the alluvial fans
that lie beneath the east, south, and western perimeters of the facility slope gently toward the
valley center. Thus the TEAD-N topography is characterized by gently sloping surfaces
dissected by a series of intermittent (ephemeral) stream channels. Average topographic
gradients of the northern portion of TEAD-N are approximately 70 feet per mile and
increase to about 150 feet per mile near the southern boundary in the vicinity of South
Mountain. The elevation of the ground surface in the TEAD-N area ranges from about
4,500 feet above MSL at the northern boundary to about 5,200 feet on the western boundary.

23 GEOLOGY AND SOILS

2.3.0.1. This section describes the geologic setting of Tooele Valley. Included here is
information on the sdils at TEAD-N, which were a major focus of the RFI investigations.
Since geologic conditions at TEAD-N are similar to those throughout the Tooele Valley, the
following description of regional geology serves as an introduction to site geology.

2.3.1. Regional Geology

2.3.1.1. As discussed earlier, the Tooele Valley is bounded by Basin and Range block-
faulted mountain on three sides. The Oquirrh Mountains to the east and South Mountain to
the south are composed primarily of extensively folded and faulted, alternating beds of
quartzite and limestone of late Mississippian, Pennsylvanian, and early Permian age.
The composition of the Stansbury Mountains to the west is similar, with the exception of the
occurrence of Cambrian quartzite. Gravity surveys indicate that many faults are present
in the bedrock beneath the valley. This suggests that the Tooele Valley basin is probably
not a single down-faulted structural depression, but is more likely a complex collection of

- troughs and ridges caused by several down-faulted blocks (ERTEC, 1982). The geology of

the region is depicted in Figure 2-2.

2.3.1.2. Tooele Valley is filled with a thick sequence of unconsolidated sediments of
Tertiary and Quaternary Age. The older Tertiary sediments comprise the Salt Lake
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Group and consist of moderately consolidated sand, gravel, silt, and clay with an
abundance of volcanic ash (Everitt and Kaliser, 1980). The younger Quaternary
sediments consist of interlayered and unconsolidated sand, gravel, silt, and clay,
including sediments deposited before, during, and after the existence of Lake Bonneville.
The thickness of the valley sediments ranges from a few feet at the margins of the valley to
over 8,000 feet in the north central part of the valley (Everitt and Kaliser, 1980). The contact
between the Tertiary and Quaternary sediments was reported to be between 800 and 900 feet
below the ground surface (ERTEC, 1982).

2.3.1.3. Bedrock beneath the unconsolidated sediments of the Tooele Valley consists of
alternating quartzite and limestone beds similar to the late Paleozoic rocks found in the
Stansbury Mountains, Oquirrh Mountains, and South Mountain.

2.3.1.4. Several potentially active faults were identified in the Tooele Valley by Everitt
and Kaliser (1980); two of these faults are located near TEAD (Figure 2-2). The Oquirrh
marginal fault was observed along the base of the Oquirrh Mountains, just east of the City
of Tooele. Evidence of post-Lake Bonneville (less than 18,000 years ago) and post-
Holocene displacement (less than 10,000 years ago) was interpreted from fault scarps south
of Middle Canyon and northward to Bates Canyon and Lake Point. Post-Holocene
movement was also interpreted from scarps along the Six-Mile Creek fault north of
Grantsville. These fauits are the likely result of geologically recent Basin and Range
tectonism.

232. Site Geology and Soils

2.3.2.1. Unconsolidated alluvial and lacustrine valley fill lies beneath most of TEAD-N.
These sediments consist of clay and silt interbedded with sand, gravel, and cobbles eroded
from the Oquirrh and Stansbury Mountain ranges. Geologic conditions beneath TEAD-N
are similar to those found elsewhere in the Tooele Valley, with the valley ﬁll‘overlying
Paleozoic limestone, quartzite, and sandstone formations. Since both the unconsolidated
valley fill and bedrock occur at TEAD-N, they are discussed separately in the following
paragraphs.

23.2.2. Valley Fill Deposits. The unconsolidated quartzite, sandstone, and limestone
alluvium underlying TEAD-N is typical of alluvial fan deposits, consisting of poorly
sorted clayey and silty sands, gravels, and cobbles. Lateral changes in the coarseness of
the granular sediments are apparent across TEAD-N. In general, the sediments tend to
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become finer grained as distances from the source areas increase. Along the east margin
of the Depot, coarse, silty gravels, with some cobbles and boulders are the predominant soil
types. The coarse-grained layers are composed of fine and coarse gravels with varying
fractions of sands and cobbles, and they comprise productive aquifer zones when
saturated. By contrast, sediments beneath the central, western, and northern parts of the
Depot are silts, fine sands, and gravels. The finer soils are typically yellowish brown to
grayish orange with varying concentrations of brown, yellow, and orange quartzite and
dark gray limestone clasts.

2.3.2.3. Erosion and deposition of the valley fill was influenced by climate, precipitation
rates, and periods of inundation by Lake Ponneville. As a result, the sediments have been
reworked, and units that may have been deposited contemporaneously may not appear to be
the same unit. Consequently, lithologic correlation between alluvial units over long
distances is difficult. However, continuous fine-grained layers (silty clays and clayey
silts) have been observed in soil borings in the north eastern portion of TEAD-N (JMM,
1988).

23.2.4. Fine-grained layers within the valley fill have been estimated to range from less
than 10 feet to more than 70 feet thick. The fine-grained layers are composed of varying
fractions of clayey silt, silty clay, and silty, fine to coarse sand. Because the permeability
of the fine-grained materials is low, they can act as barriers to groundwater movement.
These fine-grained layers are believed to be areally continuous, and in areas north of the
TEAD-N boundary they maintain hydraulic heads between different water-bearing zones
beneath the same location.

2.3.2.5. Evidence of bedding was also identified from seismic refraction surveys
conducted by ERTEC (1982). Three distinct velocity layers were identified and interpreted
to represent colluvium, uncemented conglomerate, and cemented conglomerate in order of
increasing depth. Investigations by JMM (1988) also indicate cemented gravels are
present at TEAD-N. Samples from deep soil borings revealed cemented gravels at depths
greater than 350 feet below ground surface (bgs) beneath the northern portion of TEAD-N
and north of the TEAD-N boundary (JMM, 1988).

2.3.2.6. Although the deeper gravels are believed to be cemented, evidence from drilling
indicates that the cement does not compietely fill the voids between clasts. Examination of
drill cutting samples from the cemented zones reveal that a rind-like calcareous coating
exists on the surface of many of the gravel clasts.

28




2.3.2.7. Bedrock. Bedrock in the Tooele Valley has been subjected to many geologic
forces throughout history. Laramide folding during the late Cretaceous, Basin and Range
faulting during the Miocene and Pliocene, and eastward tilting of the Oquirrh Mountains
during the Pliocene and Pleistocene have created multiple fault blocks composed of highly
deformed Paleozoic rocks. In addition to the structural deformation, bedrock has been
extensively weathered through repeated inundations by Lake Bonneville and silicified
and altered by hydrothermal fluids (Tooker and Roberts, 1970).

2.3.2.8. Little bedrock is exposed at TEAD-N. Therefore, existing TEAD-N bedrock data
are based on investigations of the closed Industrial Wastewater Lagoon (IWL) and on
geophysical surveys conducted over the entire TEAD-N area. The most significant
bedrock features are a series of limestone and quartzite outcrops located approximately
1,000 feet north of the closed IWL in the north east portion of TEAD-N, as depicted in Figure
2-3. Borehole and geophysical data indicate that bedrock in this area occurs as a
topographically high, elongated block, oriented northeast to southwest, with deeper
suballuvial flanks extending to the southwest and southeast.

2.3.2.9. Bedrock beneath the north east portion of TEAD-N consists of brown and gray
quartzite and blue-gray and black limestone. Depths to bedrock range from surface
outcrops in the northeast corner of TEAD-N to more than 2,000 feet bgs in the south-central
portion of the facility. The depth to bedrock across TEAD-N is shown in Figure 2-3.

23.2.10. Fractures measured in the bedrock outcrops during previous investigations were
generally vertical or near vertical with strikes of about 30° to 50° west of north (JMM, 1988).
These directions are approximately perpendicular to the bedding attitudes observed in the
outcrops. Evidence of extensive bedrock fracturing was revealed during previous
investigations (JMM, 1988). Specifically, the dolomite or argillaceous limestone in the
area beneath the IWL and the interbedded sandstone and quartzite at the northwest end of
the bedrock block showed evidence of extensive fracturing. Diamond drill cores of these
beds revealed zones of open fractures and dissolution cavities that appear to have developed
primarily along fracture planes (JMM, 1988). The presence of the open fractures and
dissolution zones, combined with the uniform groundwater elevations observed in the
bedrock body, suggest that groundwater conditions in the bedrock are largely controlled by
these features (JMM, 1988).
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2.3.2.11. Surface and Near-Surface Soils. Surface and near-surface soil characteristics
in the TEAD-N investigation areas reflect the topographic location and the geologic
materials from which they were formed. The soils consist primarily of gravelly loam,
loam, or fine sand that developed on alluvial deposits or lacustrine sediments. According
to unpublished soils maps of the Tooele Valley, the primary surface soils identified at
TEAD-N consist of the following soil series (USSCS, 1991):

¢ Abela

¢ Berent

¢ Hiko Peak
¢ Birdow

¢ Medburn

2.3.2.12. Soils that develop in semi-arid climates do not develop strong diagnostic
horizons. In general, these soils are deep, well-drained, moderately permeable, and
alkaline (i.e., pH greater than 7). Water and wind erosion potentials for these soils are
considered moderate and slight, respectively. The Abela, Hiko Peak, Birdow, and
Medburn soil series contain inclusions of other soil types. However, the inclusions are
either intermingled with the main soil type, or their area is too small to map
independently. As a consequence, the inclusions are not identified in the major mapping

units.

2.3.2.13. The most important difference between the main soil types and the inclusions is
texture change (particle size). Soil particle size (percent gravel, sand, silt, and clay) is one
of the principal factors determining the chemical and hydraulic properties of soil. Table
2-1 provides a detailed description of the primary soil series and the inclusions found at
TEAD-N in each soil series mapping unit. A map of the USSCS soil units present at
TEAD-N is presented in Figure 2-4. This figure also shows the RFI background soil

boring locations.

2.4 GROUNDWATER AND SURFACE WATER

24.1. Groundwater

24.1.1. Regional Hydrogeology. Most of the usable groundwater in the Tooele Valley

occurs in the valley fill deposits, and to a lesser extent, in the underlying bedrock. Because
the valley fill deposits are generally coarse-grained, they form a productive aguifer
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system when saturated. Although little is known about the water-bearing characteristics of
the bedrock aquifer, it is important to the Tooele Valley hydrogeologic system because it
serves as a source of underflow tu the valley fill along the margins of the Tooele Valley
(JMM, 1988).

2.4.1.2. The valley fill aquifer is composed of saturated valley fill sediments. The most
productive zones of this aquifer correspond to areas underlain by coarse sediments. The
city of Tooele operates several production wells that draw water from the valley fill aquifer
just east of the eastern Depot boundary. In addition, the Depot operates six production wells
that tap the valley fill aquifer. North of the Depot, the numerous private wells constructed
in the valley fill sediments supply water for irrigation, stock watering, and culinary uses.

2.4.1.3. The bedrock aquifer consists primarily of the quartzites and limestones located
adjacent to and beneath the valley fill sediments. In general, these rocks exhibit low
primary permeability. However, secondary permeability can be relatively high locally,
due to the presence of fractures and solution openings in the bedrock (JMM, 1988). No
known production wells are completed in the bedrock aquifer, although there are numerous

groundwater monitoring wells.

2.4.1.4. Regionally, groundwater originates at recharge areas along the basin margins
and moves inward toward the center of the Tooele Valley. Groundwater flows northward
toward the Great Salt Lake and ascends to discharge areas in the northern parts of the
valley. Recharge zones along the valley margins and upper reaches of the valley are
characterized by downward vertical gradients. Major groundwater discharge areas exist
in areas north of TEAD-N where numerous springs and artesian wells are found.
Piezometers and monitoring wells installed near the northern TEAD-N boundary
revealed upward vertical gradients in that area (JMM, 1988).

2.4.1.5. Site Hydrogeology. As with the other parts of the Tooele Valley, the aquifer
system beneath TEAD-N is composed of bedrock overlain by an extensive valley fill
aquifer. As shown in Figure 2-5, the bedrock aquifer occurs beneath a relatively small
area of TEAD-N, while the remainder of TEAD-N and the Tooele Valley is directly
underlain by the valley fill aquifer. While both the valley fill and bedrock aquifers have
unique hydraulic characteristics, they readily communicate groundwater and are,
therefore, considered to comprise a single aquifer system (JMM, 1988). As shown in
Figure 2-5, the groundwater table in the valley fill and bedrock aquifers is present at three
distinct elevations separated by areas of steep hydraulic gradients that trend northeast to
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southwest beneath the Depot. Because of the different hydraulic characteristics exhibited by
both aquifers, they are described separately in the following paragraphs.

2.4.1.6. Valley Fill Aquifer. The valley fill aquifer consists of two areas of saturated
alluvium and lacustrine sediments composed primarily of gravels, with major interbeds
of varying concentrations of sands, silts, and clays. During June, 1992, groundwater
elevations beneath the southeast corner of TEAD-N ranged from 4,475 to 4,485 feet. By
contrast, groundwater elevations beneath the north and west portions of the Depot were
about 100 feet lower at 4,375 to 4,380 feet during the same time period.

2.4.1.7. Aquifer thicknesses range from zero at the bedrock block outcrops north of the
IWL area to more than 750 feet near the northern boundary of TEAD-N. Although the
valley fill aquifer contains alternating discontinuous layers of fine- and coarse-grained
sediments, it is considered to be a single aquifer system because no confining layers have
been identified by investigations conducted of the southern end of the Tooele Valley.
However, the contrast between the hydraulic conductivities of the fine-grained and coarse-
grained layers is sufficient to maintain different hydraulic heads between layers beneath
the northern area of the Tooele Valley (JMM, 1988).

2.4.1.8. The average horizontal hydraulic conductivity of the valley fill aquifer is
approximately 1,500 gallons per day per squsre foot (gpd/t2) or 7.1 x 10°2 centimeters per
second (cm/s), whereas the average vertical hydraulic conductivity is approximately 225
gpd/ft2 (1.1 x 10°2 cmy/s). Because of the heterogeneity of the sediments, calculated
groundwater velocities range from about 4 feet per year (ft/yr) to greater than 9,800 ft/yr
(JMM, 1988). Based on the vertical hydraulic conductivity values, the average calculated
vertical groundwater velocity ranges from less than.1 to 200 ft/yr (JMM, 1988). The
average porosity of the alluvial aquifer was estimated to be 25 percent.

2.4.1.9. Bedrock Aquifer. The bedrock aquifer consists of the saturated parts of a large
bedrock block which lies directly beneath a portion of the eastern part of TEAD-N. The
bedrock block is elongated in a northeast to southwest direction and lies beneath the ground
surface at depths ranging from zero to nearly 400 feet. The bedrock is composed of
calcareous, cemented quartzite, silica - cemented ortho-quartzite, calcareous sandstone,
and fine-grained limestone. Although the permeability of the bedrock material itself is
very low, there is strong evidence that extensive fracturing in the bedrock allows

considerable groundwater flow.
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2.4.1.10. Production rates from monitoring wells drilled in the bedrock aquifer vary
widely and depend upon the amount of fracturing penetrated. The hydraulic conductivity
of the quartzite bedrock is estimated at 2,000 gpd/t2. Where the bedrock contains clay-
filled fractures, the hydraulic conductivity is estimated to be two gpd/t2. The hydraulic
gradients in the bedrock block range from 0.02 to 0.09 feet per foot (ft/ft). The horizontal
velocity of groundwater in the bedrock block ranges from less than 10 ft/yr to about 5,500
ft/yr. The average porosity of the bedrock is estimated to be three percent (JMM, 1988).

2.4.1.11. Groundwater Chemistry. Based on extensive water quality analyses, three
major, naturally-occurring groundwater types were identified at TEAD-N (Types 1, 2, and
3), which were differentiated from each other based on the concentrations of major ions
(e.g., calcium, magnesium, potassium, sulfate, chloride, nitrate, fluoride, and
bicarbonate (JMM, 19688]). These three water types are generally found in specific
geographic areas across TEAD-N, although overlap occurs.

2.4.1.12. Type 1 groundwater occurs generally within the valley fill and bedrock aquifers
on the eastern and western portions of the site and reflects the influence of mixing with
recharge waters from the mountains. Type 1 groundwater is characterized as a
bicarbonate water (does not contain dominant cations or anions) that is typical of
groundwater in recharge areas derived from precipitation. In addition, sodium
concentrations are lower with respect to chloride compared to other groundwater types. The
city of Tooele production wells and most TEAD-N water supply wells intercept Type 1
groundwater.

2.4.1.13. Type 2 groundwater reflects the influence of mixing with more saline water
from the bedrock aquifer and from underflow from Rush Valley and occurs in the
northern, southern, and central portions of TEAD-N. It is characterized by higher
concentrations of all major ions, specifically chloride and sodium, than Type 1
groundwater.

2.4.1.14. Type 3 groundwater occurs in the valley fill aquifer north of the TEAD-N
boundary, beneath the off-Depot area investigated by JMM (1988). Type 3 groundwater is
characterized by the highest concentrations of sodium and chloride, caicium, and sulfate.
Type 3 groundwater mixes with geothermal waters to the north of TEAD-N, and because of
slightly elevated temperatures is considered geothermal groundwater.
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usage, and industrial use accounted for the remainder. Approximately 40 percent of total
annual discharge from the Tooele Valley groundwater system is to wells, with the remaining
discharge attributed to springs, evapotranspiration, and underflow to the Great Salt Lake.
Previous reports estimate that TEAD-N usage accounts for only 4 percent of water use
within Tooele Valley (JMM, 1988).

2.4.1.16. Several large irrigation and livestock supply wells are located north of TEAD-N.
These irrigation and stock wells are pumped in the summer months and may locally affect
the groundwater flow system near TEAD-N during this period (WCC, 1986).

2.4.2. Surface Water Hydrology

2.4.2.1. There are five perennial streams in the Tooele Vailey, with a total discharge of
approximately 17,000 acre-feet of water per year (Razem and Steiger, 1981). These streams
originate in the mountains above the Tooele Valley in response to rapid snowmelt and
summer thunderstorms. Two streams originate in the central Oquirrh Mountains at the
eastern gside of the valley and enter the valley near Tooele, and the other three originate in
the central Stansbury Mountains on the western side of the valley.

2.4.2.2. No perennial streams exist at TEAD-N, although the western border is cut by
ephemeral stream drainages from South Willow and Box Elder Canyons. South Willow
Creek, near the northwest boundary of TEAD-N, is the largest stream in the Tooele Valley,
with an annual flow of approximately 4,830 acre-feet. Box Elder Wash, which crosses
TEAD-N from south/southwest to north, is an ephemeral stream that has an annual
discharge of approximately 900 acre-feet. Except during rare periods of heavy rain or rapidly
‘melting mountain snowpacks, surface water flow from South Willow drainage or Box Elder
drainage does not reach TEAD-N. The surface water from these drainages are either .
diverted for irrigation shortly before or after they leave the canyons or the waters infiltrate
directly into the unconsolidated deposits near the mountain fronts. '

2.5 CLIMATE
2.5.0.1. The climate of the Tooele valley is temperate and semi-arid and is characterized by
limited precipitation, hot and dry summers, cool springs and falls, and moderately cold

winters. The lowest temperatures typically occur in January (monthly mean of 28° F) and
the highest temperatures occur in July (monthly mean of 759 F) (EA, 1988). The mean
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winters. The lowest temperatures typically occur in January (monthly mean of 28° F) and
the highest temperatures oceur in July (monthly mean of 75° F) (EA, 1988). The mean
annual air temperature at Toosle from 1941 to 1970 was 51 degrees Fahrenheit. The
average growing season (frost-free days) is from April 1 to October 25.

2.5.0.3. Because of the location of the continental storm track, most of the precipitation in
the Toocele Valley occurs as snow between the months of October and May. Summers are
generally dry with occasional thundershowers. May is usually the wettest month, and
June through July is the driest period. The greatest amount of precipitation occurs in the
adjacent Oquirrh and Stansbury Mountains, where the average annual precipitation is
more than 40 inches per year. The average annual precipitation at the City of Tooele for the
period from 1897 to 1985 was 16.95 inches. At Grantsville, approximately two miles from
TEAD-N, the average annual precipitation from 1957 to 1977 was 11 inches (Razem and
Steiger, 1981). Gates (1965) estimated that the average annual precipitation that falls on the
valley and the mountain precipitation contributed by tributaries to the valley is
approximately 200,000 acre-ft.

2.8.0.3. Air circulation in the Salt Lake Basin, which includes the Tooele Valley, is
typical of locations where a large body of water influences wind directions (EA, 1988). The
predominant wind directions in the Tooele valley, south to north and north to south, are
caused by diurnal temperature changes. As the surface temperature of the land increases
during the day (compared to the temperature of the lake), the winds generally blow upsilope,
from north to south, into the valley and mountains. As the land cools (compared to the
temperature of the lake) during the night, the wind direction reverses and moves
downslope toward the lake, from south to north.

2.8 VEGETATION AND WILDLIFE

2.6.0.1. Because TEAD-N occupies a largely undeveloped area, and contains large areas
of relatively undisturbed land, native plants and animals are present throughout the
Depot. The following paragraphs provide background information on the plant and
animal species that are found in the TEAD-N area and focus on threatened or endangered
animal species that may be present at TEAD-N.
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2.6.1. Vegetation

2.6.1.1. Climate and soil types are the most important factors determining which plant
communities will be found at TEAD-N. In general, TEAD-N is undeveloped rangeland and
can be classified as an Artemesia Biome. The dominant plant types in this biome are
sagebrush (Artemesia) and saltbrush (Artiplex). Because the climate is relatively constant,
this general classification can be subdivided into smaller groups based on vegetation and
soil types. The plant types found at TEAD-N consist of native, introduced, and ornamental
species. In this section, the major soil types found at TEAD-N (see Figure 2-4) will be used
to discuss the occurrence of flora at TEAD-N; however, the occurrence of ornamental species
will not be discussed. No endangered plant species have been identified at TEAD-N.

2.6.1.2. Abela Soils. The dominant plant species currently found in conjunction with
Abela soils are mountain big sagebrush, rabbitbrush, snakeweed, yellowbrush, cheatgrass,
and bluebunch wheatgrass. The potential plant community in this mapping unit is about
50 percent perennial grasses, 10 percent forbs, and 40 percent shrubs. Plant species
considered important for human or wildlife use in this unit are bluebunch wheatgrass,
bluegrass, mountain big sagebrush, and antelope bitterbrush (USSCS, 1991).

2.6.1.3. Hiko Peak Soils. The dominant plant species currently found most often in
conjunction with the Hiko Peak soils are Wyoming big sagebrush, Douglas rabbitbrush,
Indian ricegrass, and cheatgrass. The potential plant community is approximately 45
percent perennial grasses, 15 percent forbs, and 40 percent shrubs. Plant species
considered important for human or wildlife use in this soil mapping unit are Wyoming big
sagebrush, bluebunch wheatgrass, and Indian ricegrass (USSCS, 1991).

2.6.1.4. Medburn Soils. The dominant plant species currently found in conjunction with
the Medburn soils are black greasewood, shadscale, bottlebrush, squirreltail, spiny
horsebrush, and seepweed. The potential plant community for this soil mapping unit is
approximately 30 percent perennial grasses, 15 percent forbs, and 55 percent shrubs. Plant
species considered important for human or wildlife use are black greasewood, Wyoming big
sagebrush, bottlebrush, squirreltail, and Indian ricegrass (USSCS, 1991).

2.6.1.5. Birdow Soils. The dominant plant species found to occur in conjunction with the
Birdow soils are basin big sagebrush, bluebunch wheatgrass, rabbitbrush, and basin
wildrye. The potential plant community for this soil mapping unit is about 70 percent
perennial grasses, 10 percent forbs, and 20 percent shrubs. Plant species considered
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important for human or wildlife use are basin wildrye, western wheatgrass, and basin big
sagebrush (USSCS, 1991).

2.6.1.6. Berent Soils. The vegetation cl-m'ently found in conjunction with the Berent soils
is Utah juniper, Wyoming big sagebrush, needle-and-thread, and cheatgrass. The potential
plant community on this soil mapping unit is an overstory of Utah juniper with about 30
percent cover. Understory vegetation is about 45 percent perennial grasses, 20 percent
forbs, and 35 percent shrubs. Important plant species for human and wildlife use are
needle-and-thread, Indian ricegrass, and fourwing saltbush (USSCS, 1991).

2.6.2. Wildlife

2.6.2.1. TEAD-N is inhabited by a variety of animals, including large and small mammals,
insects, birds, amphibians, snakes, and lizards. Some of the more common residents
include mule deer, black-tailed jack rabbits, desert cottontail rabbits, coyotes, burrowing
owls, horned larks, meadowlarks, and western kingbirds. In addition, migrating waterfowl
and raptors use flyways that cross TEAD-N. A complete listing of the animal species found
in the TEAD-N area is included in the Installation Environmental Assessment, Tooele Army
Depot, North and South Area, Tooele, Utah Report (ERTEC, 1982).

2.6.2.2. Currently, there are two endangered species, the bald eagle and the peregrine
falcon, that may use the TEAD-N area. Bald eagles from northern latitudes hunt along
streams and lakes throughout Utah and winter in Rush Valley, south of TEAD-N. Peregrine
falcons have been reintroduced in the marshes along the Great Salt Lake and near Timpie
Springs Wildlife Management Area in the northern end of the Stansbury Mountains. Both
species may be visitors to the TEAD-N area. The ferruginous hawk, Swainson's hawk, and
longbilled curlew, which are listed as federal and state candidate endangered species, use
the TEAD-N area (Benton, 1991). No other threatened or endangered animal species have
been identified in the TEAD-N area.
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3.0 ENVIRONMENTAL INVESTIGATIONS AT TEAD-N
3.1 INTRODUCTION

3.1.0.1 This section presents summaries of the various environmental investigations which
have been conducted at the TEAD-N facility. From 1979 to the present, a series of
environmental investigations have been performed at TEAD-N, including the 1992 RFI
which is the focus of this report. These investigations have been conducted by both
government agencies and private contractors, and have varied widely in scope, ranging from
general surveys of the area to remedial investigations (Rls) and preliminary risk
assessments. Although many of the investigations discussed in this section were conducted
prior to the designation of various sites as SWMUs, a parenthetical SWMU reference is
added to the discussions for clarity, where applicable.

3.1.0.2. Section 3.0 concludes with an overview of the Phase I RFI activities conducted by
JMM at TEAD-N. A more detailed description of these RFI activities is found in Volume II,
Appendix A. '

3.2 PREVIOUS INVESTIGATIONS AT TEAD-N
3.2.1. Installation Assessment - 1979

3.2.1.1. An initial investigation of both TEAD-N and TEAD-S was performed by
USATHAMA during 1979 with the objective of assessing environmental quality at TEAD
with regard to use, storage, treatment, and disposal of hazardous materials (USATHAMA,
1979). The assessment consisted of a review of existing records and interviews with past

and present facility personnel. No environmental sampling activities were conducted.

3.2.1.2. The assessment concluded that a potential for contaminant migration exists at
both TEAD-N and TEAD-S, and indicated that chemical agents, plating rinse waters, and

explosives residues were major chemicals of concern.
3.2.2. Installation Environmental Assessment - 1982
8.2.2.1. This assessment was prepared by the Army and its contractor to provide a

summary of TEAD activities and facilities thought to have a potential environmental impact
(Inland Pacific Engineering Company, 1982). This report described TEAD activities,




facilities, and the surrounding environment, including an inventory of indigenous flora and
fauna. Resources were examined in and around the TEAD facility, and the impact of facility
closure on those resources was examined.

3.2.3. Investigation at the Open Burning/Open Detonation Area - 1982-85

3.2.3.1. The TEAD-N Open Burning/Open Detonation (OB/OD) Areas (SWMUs 1, la, 1b,
1c) were the subject of a four-phase investigation by the U.S. Army Environmental Hygiene
Agency (AEHA) conducted from 1981 through 1984. This investigation evaluated the
potential for environmental contamination at OB/OD areas at army depots nationwide, with
the overall objective being to determine which areas should continue to be used for OB/OD

operations.

3.2.3.2. Records reviews and limited sampling of potential source media were conducted.
The fellowing summaiize the various phases of the investigation with respect tu the OB/OD
area at TEAD-N:

* Phase I of the investigation was an initial screening to determine which OB/OD
facilities warranted sanipling and analysis (AEHA, 1982). AEHA identified
several areas where detonation, disposal, and burning activities had been
previously conducted at the TEAD-N OB/OD Areas.

* Phase II consisted of sampling and analyzing surface and near-surface soils for
Extraction Procedure Toxicity (EP Toxicity) of metals and selected explosives
(AEHA, 1983). Four previously-used detonation pits at the Main Demolition
Area were sampled, with six soil samples collected from the area of each pit (24
total). Analyses showed leachable concentrations of cadmium exceeded the
RCRA limit of 1.0 mg/L in all four sampled pits. Detectable levels of several
explosives were also found. Four surface soil samples from the Cluster Bomb
Detonation Area (SWMU 1a) were collected, and minor concentrations of
leachable metals and explosives were found, none above RCRA levels. A total of
14 samples were collected from seven locations at the Burn Pad (SWMU 1b),
with no leachable analytes above RCRA EP Toxicity limits. In addition, one
burn residue sample and two soil samples were collected and analyzed from the
Trash Burn Pits (SWMU 1c). Arsenic, Rarium, Mercury, and 2,4,6-TNT were
detected.
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* Phase III summarized and compared results from all OB/OD areas sampled
during Phase II (AEHA, 1984).

e Phase IV consisted of additional sampling and analysis of soils at selected
locations, including the Trash Burn Pits (SWMU 1c) (AEHA, 1985). Eight surface
soil samples and 29 borehole samples, ranging from 5 to 20 feet below ground
surface, were collected here during the Phase IV sampling. These soils were
analyzed for silver, arsenic, barium, chromium, cadmium, lead, selenium, and
mercury on a totals and EP Toxicity basis. Analysis for six explosive compounds
was also conducted. All EP Toxicity results were below the detection limits, and
explosives results did not exceed the guidelines of 1,000 mg/kg established by
AEHA

3.2.3.3. The AEHA investigations concluded the metals of concern are lead, cadmium, and
barium, but that no remedial action was necessary. AEHA did recommend a hydrogeological
evaluation to assess the public health risk of certain explosive compounds in groundwater.
No OB/OD areas were closed as a result of this study.

3.2.4. Exploratory Environmental Contamination Survey - 1982

3.2.4.1. During 1981-82, the Earth Technology Corporation (ERTEC) conducted an
environmental study to identify potential source areas for contamination at both the south
and north areas of TEAD (EKTEC, 1982). The study was comprised of two phases: Phase I
(1981) consisted of a data search and preliminary site visits to identify sites with the
greatest potential for surface and subsurface contaminant migration, while Phase II (1982)
involved soil, sediment, surface water, and groundwater sampling and analysis. Magnetics,
gravity, seismic refraction, and resistivity geophysical techniques were used at TEAD-N to
define subsurface features. Part of the program included ten wells and borings drilled at

various locations around TEAD-N.

3.2.4.2. The Phase II investigation concluded that contamination and contamination
migration at TEAD were generally minimal, but a plume of groundwater contamination was
assuciated with the Industrial Waste Lagoon (SWMU 2), and possibly other maintenance
area facilities. This plume was found to be migrating toward the TEAD-N north boundary,
and was noted as a possible long-term source of contamination to the alluvial aquifer. The
TNT Washout Ponds were also found to have contaminated groundwater in the regional
aquifer with RDX, but the contaminant migration rate was reported to be slow.
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Recommendations included expanding the groundwater monitoring program, with additional
wells and soil borings near the sewage lagoons, and some additional soil sampling.

3.2.5. Analysis of Existing Facilities/Environmental Assessment Report - 1983

8.2.5.1. In early 1983, TEAD Facilities Engineering conducted a study to identify and
summarize activities and /or missions associated with TEAD, and perform an
environmental assessment of these activities. It described major activities, cultural
elements, and environmental characteristics surrounding the TEAD facility.

3.2.5.2. No conclusions or recommendations for additional work were presented.
3.2.6. Monitoring Activity and Waste Disposal Review and Evaluation - 1985

3.2.6.1. The objective of this review, conducted by CH2M Hill, was to determine the
adequacy of ERTEC's 1982 Phase I and II investigations, and determine if adequate
information is available to support a feasibility study (FS). All available data were
reviewed to determine the existence of data gaps.

3.2.6.2. CH2M Hill determined that data deficiencies did exist in the ERTEC Phase II
report, and that geologic, chemical, and hydrologic conditions throughout TEAD must be
evaluated. A semiannual sampling of all monitoring and water supply wells was
recommended, as well as installation of two additional monitoring wells north of the TNT
Washout Facility (SWMU 10).

~ 3.2.7. Study of Environmental Balance - 1985

3.2.7.1. Published in March of 1985, this study was conducted by the U.S. Army and
described the environmental inanagement program at TEAD. It developed an ecological
profile of the facility, as well as presenting goals for TEAD with respect to air, water, solid

waste, radiation, and hazardous materials management.

3.2.7.2. The study concluded that further environmental controls were necessary at TEAD

to prevent contamination releases.
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3.2.8. Performance of Remedial Response Activities, Final Plan - 1985

3.2.8.1. In March of 1985, Camp, Dresser, and McKee (CDM) completed a review of
Department of Defense documents, with the objective of making recommendations as to the
completeness of the documents. Technical support and potential approaches to site
remediation were discussed.

3.2.8.2. This study was developed as a guide to implementing alternative remedial actions
at TEAD.

3.2.9. Analytical/Environmental Assessment Report - 1985

3.2.9.1. In November 1985, TEAD Facilities Engineering summarized the conclusions of
previous environmental studies done at TEAD to assess the potential impacts of projected
development at the facility. Site maps were reviewed, and existing land use studied to
update the established Preservation Plan. Interviews were conducted with security, traffic

control, and health services personnel.

3.2.9.2. Conclusions from this report stated that no proposed building or project at TEAD
presented any long-term or irreversible negative impacts on the environment of the Tooele
Valley.

3.2.10. Groundwater Quality Assessment, Tooele Army Depot - 1986

3.2.10.1. During the period of January 1985 to February 1986, Woodward-Clyde
Consultants conducted a two-phase field program at TEAD-N, which focused on the
groundwater contamination associated with the IWL (SWMU 2) and the connected unlined
outfall ditches. The lagoon liquid, sludge, and soils surrounding the lagoons and ditches
were sampled and analyzed during Phase I, as well as groundwater from existing
monitoring and water supply wells. During the Phase II work, an eight-well detection
monitoring system was installed, with wells placed upgradient and downgradient of the
IWL and ditches. Hydraulic conductivity tests were performed on the eight new wells, as
well as groundwater sampling activities. Nine pre-existing wells were also sampled.
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3.2.10.2. The conclusions from this project are summarized as follows:

* Regional groundwater flow in the upper portion of the aquifer system is generally
to the northwest, and there are two aquifers (alluvial and bedrock) which
appeared to be hydraulically connected. Both aquifers were found to have high
hydraulic conductivities.

* Leakage from the IWL and unlined ditches had altered local groundwater flow
patterns, and created a groundwater mound.

¢ Groundwater in the vicinity of the IWL and ditches contained varying
concentrations of volatile organic compounds (VOCs), in the range of 1 to 100
ug/L. The extent of the contamination, especially to the north and west, was not
defined.

¢ Contaminated media identified included the industrial waste water and sludges
in the IWL.

¢ Contaminants of concern included VOCs, SVOCs, and metals.

3.2.11. Engineering Report for Closure of the Industrial Wastewater Lagoon -
1986

3.2.11.1. In March of 1986, Montgomery completed an engineering report which assessed
feasible alternatives for the closure of the IWL with respect to cost, effectiveness, and
regulatory compliance. The necessary engineering analyses for closure were developed. This
report provided a description of the distribution of source chemicals and discussed available
treatment processes.

3.2.11.2. The report concluded that for source soils and sludges at the IWL: 1) removal and

off-site disposal, or 2) removal to a new, on-site disposal facility were the most feasible
remedial alternatives.
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3.2.12. Industrial Wastewater Lagoon and Ditches-Groundwater Quality
Assessment Report, Corrective Action Plan, and Record of Decision -
1986

8.2.12.1. This three-phase investigation was conducted by Montgomery, to define the extent
and magnitude of the groundwater contamination associated with the Industrial Waste
Lagoon (SWMU 2) and wastewater outfall ditches.

¢ Phase | characterized the geologic conditions and groundwater flow in the area
utilizing 31 piezometers.

* Phase II determined the distribution of chemicals in the groundwater using 25

groundwater monitoring wells.

* Phase III included additional monitoring well installation and sampling, and
evaluated potential remedial alternatives.

3.2.12.2. The report concluded that trichloroethylene was the predominant contaminant,
and the highest concentrations were found beneath the wastewater ditches south of the
industrial waste lagoon (IWL). A remedial strategy was developed utilizing extraction wells,
an air stripper, and injection wells at the northern end of TEAD-N. The time needed for
remediation was estimated to be 30 years. The need for additional monitoring wells to
further characterize groundwater quality was noted.

3.2.13. EPIC Aerial Photography Report - 1986

3.2.13.1. Through an interagency agreement between the U.S. EPA and USATHAMA, the
Environmental Photographic Interpretation Center (EPIC) provided imagery analysis
support for a study of selected sites at both TEAD-N and TEAD-S. Archival black and white
and color infrared photographs were obtained from existing imagery libraries of the U.S.
Geological Survey (USGS), the EPA, and the Agricultural Stabilization and Conservation
Service (ASCS). These photographs were used to identify possible areas of past use, storage,
treatment, and disposal of hazardous materials.

3.2.13.2. Th~ focus of the report at TEAD-N was mainly the OB/OD Area (SWMU 1)
(previously referred to as the "Demolition Range”) and the TNT Washout Facility (SWMU




10). Eight photographs, ranging in age from 1952 to 1981, were provided of the areas
presently occupied by SWMUs 1, 1a, 1b, 1c, and 1d.

3.2.13.3. The conclusions took the form of an enumeration of visible activities at the areas
of interest over the covered period.

3.2.14. Interim RCRA Facility Assessment - 1987

3.2.14.1. A facility assessment was performed by NUS Corporation with the objective of
evaluating releases of hazardous wastes and to identify corrective actions where necessary,
under the Hazardous and Solid Waste Amendments (HSWA) of 1984. Existing information
from U.S. EPA and State of Utah files was compiled and reviewed to verify characteristics of
existing SWMUs and to identify additional SWMUs.

3.2.14.2. Continued and first-time sampling at several SWMUs at TEAD-N was
recommended, including the IWL, the Pesticide/Herbicide Handling and Storage Building
(SWMU 34), the Sewage Lagoons (SWMU 14), and the Sanitary Landfill (SWMU 15).
Missing historical data were identified, and a radiological survey was recommended.

3.2.15. Groundwater Quality Assessment Engineering Report - 1988

3.2.15.1. Additional characterization of groundwater quality in the IWL area (SWMU 2)
was provided by this May 1988 report by Montgomery. Twelve new monitoring wells were
installed and sampling and analysis were continued at 19 existing wells for VOCs, selected

metals, and major cations and anions.

3.2.15.2. Significant concentrations of several VOCs were detected in TEAD-N monitoring
wells, including trichloroethylene, 1,1,1-trichloroethane, and carbon tetrachloride. Major
cations and anions were found to increase in concentration with depth and distance along
flow lines. An additional six monitoring wells were recommended by Montgomery to
evaluate the distribution of contaminants in unmonitored zones, specifically from 250 to 450
feet below ground surface.

3.2.16. Preliminary Assessment/Site Investigation - 1988

3.2.16.1. Between September 1985 and November 1987, EA Engineering Science and
Technology, Incorporated performed a data review and preliminary field sampling and
analysis investigation at both TEAD-N and TEAD-S, with the objective of identifying
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SWMUs at TEAD that presented a known or potential threat to public health or the
environment (EA, 1988). The scope of the investigation involved a review of existing
databases, including information provided by USATHAMA, for potential source information.
A site inspection was carried out, including personnel interviews, and five monitoring wells
and four lysimeters were installed. Existing monitoring wells were sampled, as well as
surface soils and sediment for metals, explosives, VOCs, and SVOCs.

3.2.16.2. Explosives were detected in the soils and sediments at the TNT Washout Facility
(SWMU 10), and recommendations were made to either discontinue or relocate the Laundry
Facility, or install an impermeable liner beneath the Laundry Effluent Pond (SWMU 11).
Additional monitoring wells at the TNT Washout Facility, Drum Storage Areas (SWMU 29),
Chemical Range (SWMU 7), and X-Ray Lagoon (SWMU 3) were recommended, as well as
soil borings at the TNT Washout Facility.

3.2.17. Remedial Investigation - 1989

8.2.17.1. This Remedial Investigation (RI) was conducted by Roy F. Weston for USATHAMA
with the objective of summarizing and reviewing data from previous investigations and
identifying and investigating data gaps for the TNT Washout Facility (SWMU 10), Chemical
Range (SWMU 7), Old Burn Area (SWMU 6), Sanitary Landfill (SWMU 15), and Drum
Storage Areas (SWMU 29) (Weston, 1990). An associated field program was performed
consisting of 30 boreholes for soil characterization, 28 monitoring wells for groundwater
evaluations, and a geophysical survey for old burial areas. Groundwater and soil samples
were analyzed for metals, VOCs, SVOCs, explosives, and major cations/anions.

3.2.17.2. Low concentrations of explosives were found in shallow soils around the TNT
Washout Facility (SWMU 10), and additional monitoring wells were recommended to
characterize the perched groundwater zone present there. Benzene, 1,2-dichloroethane, and
trichloroethylene were detected in groundwater at the Sanitary Landfill (SWMU 15). The
Drum Storage Areas (SWMU 29) showed limited soil/groundwater contamination, and
surface soil samples collected at the Chemical Range (SWMU 7) and Old Burn Area (SWMU
6) showed low concentrations of metals. It was noted that additional monitoring wells were
also required to characterize the groundwater zone between the Sanitary Landfill and the
Sewage Lagoons (SWMU 14). Continued sampling of existing wells was recommended.
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3.2.18. Groundwater Quality Assessment for Tooele Army Depot; Tooele, Utah -
1991

3.2.18.1. The focus of this groundwater quality assessment was again the contamination
associated with the IWL and wastewater ditches. The objective was to provide additional
groundwater elevation and analytical data for corrective actions evaluations. Groundwater
elevation measurements from 140 existing piezometers and monitoring wells were obtained,
and groundwater samples were collected from 26 existing wells.

3.2.18.2. This assessment verified conditions at TEAD-N as similar to those reported in
previous investigations. Groundwater flow was found to be in a north to northwest
direction. The contaminants detected during this investigation and the position of the
trichloroethylene plume were similar to results from the 1988 Montgomery and 1990 Weston
reports.

3.2.19. Pre-Construction Soil Sampling at the DRMO Storage Yard and the Drum
Storage Areas - 1992

3.2.19.1. Tetra Tech, Inc., under supervision of facilities personnel, conducted soil sampling
activities at both the DRMO Storage Yard (SWMU 26) and the Drum Storage Areas (SWMU
29) as part of a pre-construction environmental assessment (EA), as required by the
National Environmental Policy Act (NEPA). The following summarize the sampling
activities and results:

* Tetra Tech personnel collected soil samples from five locations at the DRMO
Storage Yard (SWMU 26) at depths ranging from 6 in. to 24 in. below ground
surface, with two samples submitted from each location, for a total of 10 soil
samples. The samples were in the vicinity of a proposed building location, and
were submitted for analysis by the Toxic Characteristics Leaching Procedure
(TCLP) method (EPA Method 1311). Seven of the samples contained detectable
concentrations of cadmium in the leachate, and one slightly exceeded the RCRA
regulatory limit of 1.0 mg/L for cadmium.

e Soil sampling at the Drum Storage Areas (SWMU 29) was conducted at 14
locations. Two soil samples were collected from each location for a total of 28
samples. All samples were submitted for analysis according to TCLP. These
samples were collected in advance of construction of four new buildings and
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repair of one existing structure. None of the samples showed parameters
exceeding the RCRA regulatory limits.

3.3 PHASE ] RF1 INVESTIGATION AT TEAD-N - 1.3
3.3.1. Introduction

3.3.1.1. During the summer of 1992, Montgomery conducted the field investigations for the
Phase I RCRA Facilities Investigation (RFI) at TEAD-N. The objective of this investigation
was to determine if hazardous wastes or hazardous constituents had been released from 20
SWMUSs suspected of having done so. Table 3-1 contains a summary of the field program
conducted in support of the Phase I RFl. The SWMU numbering system follows that
established by the Corrective Action Permit for Tooele Army Depot-North Area. Figure 3-1
shows the locations of these SWMUs.

3.3.1.2. Three of the SWMUs on the suspected releases list were designated as needing no
ﬁmheruﬁm,udteacﬁﬁﬁu,fadhtydedgn,mdmmtmmntpncﬁmmdiaud
little potential for contaminant release. These include:

¢ Solvent Recovery Facility (SWMU 39). This facility is relatively new, equipped
with adequate containment features, and follows proper work management
practices. No spills of reportable quantities have occurred at this facility.

e Container Storage Areas For P999 and Mustard Agent-Filled Mortar Rounds
(SWMU 43). This SWMU is composed of six igloos where M55 rocket
components were stored, and 12 igloos in which mustard agent-filled mortar
rounds were stored. The rocket components did not contain or contact chemical
agents or warheads, and therefore no investigation of these igloos was
conducted. In addition, a records review of available information revealed no
indication of any leaks from the mustard agent-filled mortar rounds. For this
reason, no additional investigation of these igloos was conducted.

¢ Tank Storage For Trichloroethylene (SWMU 44). This SWMU was located at the
southern end of Building 620 in the Maintenance Area, where trichloroethylene
was stored in a 500-gallon tank. Spent trichloroethylene from the tank was
discharged into sewers that ultimately emptied into the IWL. Use of the tank
ceased in 1984, and in 1991 it was turned over to the DRMO Yard for salvage.
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EXPLANATION
Open Buming/Open Detonation Areas
Sandblast Area
Sewage Lagoons
AED Demilitarization Test Facility
AED Deactivation Furnace Site
AED Deactivation Furnace Building
DRMO Storage Yard
RCRA Container Storage Yard
90-Day Drum Storage Area
Drum Storage Areas
Pesticide Handling and Storage Area
Contaminated Waste Processing Plant
Industrial Wastewater Treatment Plant
Solvent Recovery Facility
Bomb Washout Building

Container Storage for P999
(igloo numbers indicated)

Tank Storage for TCE
Stormwater Discharge Area
Used Oil Dumpsters

Boiler Biowdown Areas

The various locations of SWMUs 46
(Used Oii Dumpsters) and 47 (Boiler
Blowdown Water areas) are not shown
although they are present at several
locations in the administration and
maintenance areas.
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Because neither the tank nor any contamination from the tank remains at the
site, no further action was required.

3.3.1.3. The remainder of this section contains an overview of the major RFI activities
conducted at the remaining 17 suspected releases SWMUs. More detailed information on
the Phase I RFI field activities is included in Appendix A. The supporting data from various
investigative programs are included in other appendices. Results of the Phase I RFI are
presented in Section 5.0 under the specific SWMU characterizations.

3.3.2. Scope of Investigation

3.3.2.1. A comprehensive description of the Phase I RF] field sampling program is included
in the Data Collection Quality Assurance Plan (DCQAP) prepared for this project (JMM,
1992). Field investigations at the 17 suspected release SWMUs included sampling soil,
sediment, surface water, and groundwater to investigate the presence or absence of

contamination. Geophysical techniques, a groundwater elevation survey, and a

topographical survey complemented the field sampling effort.

3.3.2.2. The following aspects of the field investigation are discussed in this section:
¢ Geophysical investigations at the OB/OD Area
¢ Test pit soil sampling, logging, and deep borehole sampling at the OB/OD Area
¢ Groundwater sampling from five monitoring wells near the Sewage Lagoons

¢ Surface water sampling from the Sewage Lagoons, the Stormwater Discharge
Area, and the Boiler Blowd-»wn Areas

* Collection of surface soil samples (0 to 1 feet bgs) from 14 SWMUs and nine
background locations

¢ Collection of shallow (1 to 5 feet bgs) soil samples from five SWMUs and nine
background locations

¢ Collection of deeper soil samples (greater than 5 feet bgs) from the Stormwater
Discharge Area and one background soil boring
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* Sediment sampling at the Sewage Lagoons, the Stormwater Discharge Area, and
the Boiler Blowdown Areas

¢ Facility-wide topographical survey for sample locations

¢ Facility-wide groundwater elevation survey

¢ Investigation-derived waste handling.

3.3.3. RFI Investigation Activities

3.3.3.1. Geophysical Investigations * OB/OD Area (SWMUs 1b and 1c). During the
period of July 8 to July 15, 1992, Practical Geophysics of Salt Lake City, Utah conducted
ground magnetic and so0il conductivity investigations at the Burn Pad (SWMU 1b) and the
Trash Burn Pits (SWMU 1¢) in the OB/OD Area at TEAD-N. The objective of the
investigations was to define the presence and location of buried debris in pits and trenches
in these SWMUs.

3.3.3.2. Prior to the actual field measurements, a composite map of old burial features was
compiled from six generations of aerial photographs, ranging in dates from 1952 to 1987. A
total station surveying instrument was used to turn angles and measure distances from
known reference points in the field to locate the images on the composite map.

3.3.3.3. Once the old excavation features were located, both a proton precession
magnetometer and a soil conductivity system were used to confirm the locations ¢f burial
features. The geophysical subcontractor made numerous traverses at right angles to the
long axis of the buried trench features utilizing both instruments. The length and spacing of
the traverses were dependent on the size of the feature being investigated. The locations of
the subsurface anomalies were staked and labeled for the later test pit siting. Through the
use of these methods, a total of 50 burial features were defined by the geophysical
investigations. The final report of the geophysical subcontractor (Practical Geophysics) is
included with Appendix E of this report.

3.3.3.4. Test Pit and Deep Borehole Sampling and Logging at the OB/OD
Area. One bundred twenty-one test pits were excavated, sampled, and logged at tne five
sub-SWMU's in this area to investigate surface and near-surface soils and burial pits in the
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OB/OD Areas. In addition, eight boreholes were drilled, sampled, and logged to a depth of
100 feet bgs. The objective of the test pit and borehole program was to determine if
historical OB/OD activities have released contaminants to the surrounding soils. All soil
samples were submitted for metals, cyanide, explosives, and anions. In addition, selected
soil samples were also analyzed for VOCs, SVOCs, dioxins/furans, and explosive reactivity.

3.3.3.5. Sampling locations were determined by historical photographs of the OB/OD Area
dating back to 1952 showing the locations of prior demilitarization activities. Sampling
locations within the respective excavation pits were determined by Montgomery field
personnel based on the contents of each test pit. Two soil samples were collected from each
excavation. If a buried burn and/or debris zone was uncovered, one sample was collected
from it and another from directly under the zone, if possible, to provide an indication of
possible contaminant migration. If no burn or debris layer was found, the samples were
collected from the surface and at total depth. Seven soil samples were collected from each
100-foot borehole, based on the soil stratigraphy of the hole.

3.3.3.8. Test pits were excavated using a rubber tired backhoe, and ranged from 4 to 12
feet in depth. The 100-foot boreholes were drilled with a percussion drill rig. The test pit
and borehole logs are included with this report as Appendix B. The distribution of the test
pits and the boreholes was as follows:

* Main Demolition Area (SWMU 1) - 82 test pits and three deep boreholes

® Cluster Bomb Area (SWMU 1la) - six test pits and one deep borehole

e Burn Pad (SWMU 1b) - six test pits and one deep borehole

¢ Trash Burn Pits (SWMU 1c) - 20 test pits and two deep boreholes

¢ Propellant Burn Pans (SWMU 1d) - seven test pits and one deep borehole.
3.3.3.7. Groundwater Sampling at the Sewage Lagoons (SWMU 14). Two rounds of
groundwater samples were collected from five monitoring wells in the vicinity of the Sewage
Lagoons and submitted for VOC, SVOC, filtered metals, selected anions, and TRPH
analyses. Field sampling logs are included as part of Appendix D. Monitoring wells

sampled were N-135-90, N-134-90, N-136-90, B-1, and A-3, which were chosen to provide
upgradient, downgradient, and crossgradient groundwater quality information with respect
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to the Sewage Lagoons. The first sampling round was conducted in July, 1992, and the
second round was conducted approximately seven months later, in February, 1993.

3.3.3.8. Surface Water Sampling at the Sewage Lagoons, Stormwater Discharge
Area, and Boiler Blowdown Water Discharge Areas (SWMUs 14, 45, and 47). At
each SWMU where surface water was present, the field investigation program included
surface water sampling. The following paragraphs summarize the surface water sampling
activities during the Phase I RFI at TEAD-N:

¢ Sewage Lagoons (SWMU 14). Two surface water samples from the active lagoon
(Lagoon 1) were collected from locations at opposite ends of the lagoon. Access to
sample locations was made possible by use of a small row boat. The samples
were submitted for VOCs, SVOCs, metals, and selected anions analyses to
determine if contaminants are present in the surface water in the lagoon.

¢ Stormwater Discharge Area (SWMU 45). Three surface water samples were
collected from the ponded water in this SWMU and submitted for VOC, SVOC,
metals, and explosives analyses. These samples were collected to confirm the
presence of various VOC contaminants, and determine if other types of
contaminants are present.

¢ Boiler Blowdown Water Discharge Areas (SWMU 47). To determine if boiler
blowdown water is a source of contamination of nearby soils or water, one
surface water sample was obtained from an exterior sump at Building 610 which
collected boiler blowdown effluent, and one surface water sample was collected
from a discharge area west of Building 691. These samples were analyzed for
VOCs, SVOCs, filtered met.i. and TRPH. '

3.3.3.9. Surface Soil Sampling. To evaluate the presence or absence of surface soil
contamination, surface soil samples were collected at SWMUs 4, 19, 20, 21, 26, 27, 28, 29,
34, 37, 38, 42, 45, and 46. These samples were collected as either a grab sample or a
composite sample, depending on whether a judgmental or random rationale was used. At
SWMUs 26, 29, 42, and 46 the surface soil samples were collected at the 0 to 1-foot interval
from shallow soil borings. At SWMU 45, ane surface soil sample was collected from the 0-1
foot interval in the 25-foot soil boring. Soil boring logs are included in Appendix B.
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3.3.3.10. Shallow Soil Sampling. To determine if soil contamination is present in the
shallow subsurface, shallow so0il was sampled (1 to 5 feet bgs) at SWMUs 26, 29, 42, 45,
and 46. At all locations except SWMU 46 the samples were collected by hollow-stem auger
drilling ax‘x:i sampling methods. At SWMU 46, the shallow soil samples were excavated
with a stainless steel shovel and collected with a stainless steel sampling trowel.

3.3.3.11. Deeper Soil Sampling at the OB/OD Areas (SWMUs 1-1d) and the
Stormwater Discharge Area (SWMU 45). Nine 100-foot deep soil borings were drilled at
various locations at the OB/OD Area using a percussion-type dual-wall reverse circulation
air rotary drilling rig to explore the possibility of contamination at depth. One of these
borings was drilled at a location distant from known contaminant sources associated with
the OB/OD Area, and served as a source of background information for the subsurface soils
there. A total of seven soil samples from various depths were collected from each boring, all
samples were analyzed for explosives and metals and selected samples were analyzed for
VOCs and SVOCs.

3.3.3.12. Deeper soil samples were also collected from the Stormwater Discharge Area
(SWMU 45) by means of a hollow-stem auger drill rig. To detect the presence of
contaminants migrating downward from the ponded water at SWMU 45, seven soil samples
were collected from the 25-foot soil boring and analyzed for VOCs, SVOCs, metals, and

explosives.

3.3.3.13. Sediment Sampling at the Sewage Lagoons, Stormwater Discharge Area,
and Boiler Blowdown Areas (SWMUs 14, 45, and 47). Sediment samples were taken
in conjunction with surface water samples to help define if contaminants are present in the
sediments. Two samples of bottom sludge from the Sewage Lagoons (SWMU 14) were
obtained and submitted for VOC, SVOC, metals, and anions analysis, and five samples of
sediment from the ponded water at the Stormwater Discharge Area (SWMU 45) were
submitted for VOCs, SVOCs, metals, anions, and pesticides. In addition, two sediment
samples from the blowdown sump at Building 610 and from a discharge area west of
Building 691 were collected and analyzed for VOCs, SVOCs, total metals, and TRPH.

3.3.3.14. Spent Granular Activated Carbon Sampling at the Industrial
Wastewater Treatment Plant (SWMU 38). To evaluate the nature of chemicals present
in spent granular activated carbon (GAC) stored at the Industrial Wastewater Treatment
Plant, a single sample of this material was collected during the Phase I RFI field program.
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Since the spent GAC was known to have absorbed various types of potentially hazardous
chemicals, level C personal protective equipment was required.

3.3.3.18. Facility-Wide Topographic Survey. Prior to the field sampling activities, a
topographic survey was conducted to establish reference locations at the various sampling
sites. Once these reference points were established, the actual sample locations were tied to
the Utah State Plane Coordinate System at the time of sample collection with a Brunton

compass.

3.3.3.16. In addition, all boreholes 25 feet deep or deeper were surveyed by CRS
Engineering, Inc. using more rigorous surveying equipment and techniques. This included
the nine 100-foot borings at the OB/OD Areas (SWMUs 1-1d) and the 25-foot borehole at the
Stormwater Diacharge Area (SWMU 45).

3.3.3.17. Facility-Wide Groundwater Elevation Survey. One task of the Phase I RFI
field work was a facility-wide groundwater elevation survey. Montgomery personnel
measured the depth to water in 48 selected wells and piezometers across the TEAD-N
facility during two rounds of measurements. The first of the two scheduled rounds of
groundwater elevation measurements was made during early June 1993, around the time of
the seasonal groundwater maximum (June-July). The second round of measurements was
conducted in January 1993, when seasonal groundwater levels are at their seasonal
minimum (December-January).

3.3.3.18. Groundwater elevations were measured with an electronic water level indicator,
and measured to the nearest 0.01 foot from the top of the inside well casing. The results of
the groundwater elevation surveys are presented on the groundwater elevation contour map
included in Section 2.0 (Figure 2-5).

3.3.3.19. Background Soil Sampling. To provide a measure of the concentrations of
naturally-occurring metals and anions in soils, surface and subsurface soils were sampled at
10 uncontaminated locations across TEAD-N. Background soil sample locations and a
discussion of the sampling results are included in section 4.0 of this report. Surface soil
samples were collected from the 0 to 1-foot interval and shallow soil samples from 3 to 5 feet
bgs. In addition, one 100-foot soil boring was drilled and sampled in the OB/OD Area to
characterize the deeper soils there. Except for the deep boring, all soil samples were
collected with a decontaminated stainless steel hand auger. Five of the shallow background
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locations were sampled by Montgomery personnel, and four locations were sampled by Rust
E&I (formerly SEC Donahue) personnel.

3.3.3.20. Investigation-Derived Waste Handling. Proper handling of investigation-
derived wastes (IDWs) was described in the DCQAP (JMM, 1992). Investigation-derived
wastes included soils from test pits and soil borinf:. water from monitoring well purging,
and rinsate from equipment decontamination. Soil removed during the process of excavating
the test pits was placed adjacent to the test pit in a spoil pile by the backhoe. Following
examination for munition metal parts, the test pit spoil pile was replaced as backfill in the
test pit from which it was excavated.

3.3.3.21. Soil brought to the surface as cuttings or excess samples during drilling operations
was screened with either a PID or FID organic vapor detector. Soil from the cuttings and
soil samplers remained at the site if the soils were not saturated, no visible contamination
was seen, and no elevated levels of organic vapors were detected. In this case, soils from the
shallow borings was used tg backfill boreholes from which they originated. In the deeper
borings, excess soil was spread out over the ground surface, as these boreholes were
backfilled using a bentonite-cement grout. Except for the 25-foot boring at the Stormwater
Discharge Area (SWMU 45), no saturated soils, or visible or detectable contamination was
encountered during the drilling operations. Because the soils from the boring at SWMU 45
were saturated, they were drummed and stored in the 90-day drum storage area pending
the results of laboratory analysis. Since elevated levels of metals were detected (see section
5.0) in the associated soil samples, soils in the drum were again sampled and analyzed for
toxicity characteristics according to the Toxicity Characteristics Leaching Procedure (TCLP).
Because the results of this analysis indicated that the soils did not exhibit the
characteristics of a toxic hazardous waste, the drum was turned over to TEAD for disposal
as a non-hazardous waste.

3.3.3.22. Purge water and water from decontamination activities generated while sampling
five monitoring wells in conjunction with the sewage lagoons investigation was placed into a
500-gallon holding tank provided by the drilling subcontractor. After a review of the types
and concentrations of contaminants in the water, a permit was obtained allowing discharge
into the Industrial Wastewater Treatment Plant system.

3.3.3.23. The decontamination process, which used high-pressure steam-cleaning

equipment, generated significant quantities of rinsate. In all cases, the rinsate was

3-25




captured and containerized in 55-gallon drums which were discharged to the Industrial
Wastewater Treatment Plant system. .
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4.0 BACKGROUND SOIL CONDITIONS AND DATA REPORTING
LIMIT EVALUATION

4.0.0.1. This section contains discussions regarding the concentrations of metals and anions
detected in background soil samples. The metals and anions concentrations in background
soil samples represent natural conditions and will be compared with the results of soil
sample analyses at individual SWMUs where these compounds are suspected
contaminants. In addition to evaluations of background conditions, a discussion is included
of the differences between USAEC certified reporting limits (CRLs) and practical
quantitation limits (PQLs), as recommended by USEPA SW 846.

4.1. BACKGROUND SOIL CONDITIONS
4.1.1. Soil Sampling Programs

4.1.1.1. Surface and shallow background soil data were collected by both Montgomery and
SEC Donohue personnel during two separate field investigation programs in 1992. Between
the two studies, background soil sampling locations were sited across TEAD-N to represent
each of the major soil types present on the Depot. Background samples were collected at
locations that were unaffected by the physical operations at the SWMU sites, but near
enough to obtain similar soil types. To evaluate shallow soils (soils less than 10 feet deep),
samples were collected from surface and 2 to 3-foot depths at each of nine locations (see
Figure 2-4) and were submitted for analyses of total metals, selected anions, and pH. In
addition, one 100-foot deep boring was drilled near the OB/OD area, and soil samples were
collected and analyzed to assess the composition of the deep soils (soil from depths 10 feet
deep and deeper) at this location. This deep boring was located in an undisturbed portion of
the OB/OD area approximately 4,000 feet southwest of the Main Demolition Area (SWMU
1) and about 2,500 feet southwest of the Propellant Burn Pans (SWMU 1d) (see Figure
5.2.1.). Seven soil samples were collected from depths of 10, 15, 30, 45, 60, 70, and 100
feet. As with other background soil samples, all seven were analyzed for metals, anions,
and pH.

4.1.2. Analysis of Background Soils Data
4.1.2.1. Representative concentrations of naturally-occurring metals and anions were

needed to compare with SWMU.-specific analytical results. Tables 4-1 and 4-2 present
summaries of the analytical results of background samples for shallow and deep soils,
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respectively. To determine if elevated concentrations of metals or anions are present at a
particular SWMU, it was necessary to establish a range of naturally-occurring concentrations
of these compounds. For this, statistical methods were used to calculate the mean,
standard deviation, 95 percent confidence intervals, and other summary statistics for each
metal and anion population. The results of these statistical analyses are presented in
Tables 4-3 and 4-4 for depths less than 10 feet and depths of 10 feet or greater,
respectively. In cases where analytical results were below the USAEC CRLs, a value e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>